Magnesium cation induced conformational change of yeast tRNAPhe as studied by singlet-singlet energy transfer.
The A76 or A73 nucleotide at the 3'end of tRNAPhe was modified with the fluorescent reagent of proflavine (PF). The distance between the fluorophore of the 3'end and the Y base was measured by singlet-singlet energy transfer under the conditions of 10 mM and 0.01 mM Mg2+. The distance obtained at 10 mM Mg2+ is very close to that obtained by the X-ray diffraction method, while the distance at 0.01 mM Mg2+ is significantly smaller. The difference in the distance is explained as a result of destabilization of the tertiary structure with reduction of the Mg2+ concentration. The calculated distance between A73 and A76 shows the stacked conformation of the CCA strand. Fluorescent quenching experiments showed that the degree of stabilization of 3'end A76 by stacking is lower than that of A73. The removal of the CCA segment causes a difference not only in the thermal melting curves but also in the fluorescent wavelength of the Y base at 0.01 mM Mg2+. The results suggest that the 3'end CCA strand has a helical structure and contributes to the stabilization of the whole structure of tRNAPhe.